Professional skilled care has shown to be one of the most promising strategies to reduce maternal mortality, and in-facility deliveries are a cost-effective way to ensure safe births. Countries in Mesoamerica have emphasized in-facility delivery care by professionally skilled attendants, but access to good-quality delivery care is still lacking for many women. We examined the characteristics of women who had a delivery in a health facility and determinants of the decision to bypass a closer facility and travel to a distant one. We used baseline information from the Salud Mesoamerica Initiative (SMI). Data were collected from a large household and facilities sample in the poorest quintile of the population in Guatemala, Honduras and Nicaragua. The analysis included 1592 deliveries. After controlling for characteristics of women and health facilities, being primiparous (RR ¼ 1.15, 95% CI 1.10, 1.21), being literate (RR ¼ 1.24, 95% CI 1.04, 1.48), having antenatal care (RR ¼ 1.68, 95% CI 1.24, 2.27), being informed of the need for having a C-section (RR ¼ 1.07, 95% CI 1.02, 1.11) and travel time to the closest facility totaling 1-2 h vs under 30 min (RR ¼ 0.88, 95% CI 0.77, 0.99) were associated with in-health facility deliveries. In Guatemala, increased availability of medications and equipment at a distant facility was strongly associated with bypassing the closest facility in favor of a distant one for delivery (RR ¼ 2.10, 95% CI 1.08, 4.07). Our study showed a strong correlation between well-equipped facilities and delivery attendance in poor areas of Mesoamerica. Indeed, women were more likely to travel to more distant facilities if the facilities were of higher level, which scored higher on our capacity score. Our findings call for improving the capacity of health facilities, quality of care and addressing cultural and accessibility barriers to increase institutional delivery among the poor population in Mesoamerica.
Introduction
Maternal and infant diseases contribute to a substantial proportion of the burden of disease in Mesoamerica (Kassebaum et al., 2014; Wang et al., 2014) . Institutional delivery (or in-facility delivery by professional skilled attendant) has been recognized as an effective strategy to reduce maternal and infant mortality (Koblinsky et al., 2006; Campbell and Graham, 2006) . Facility delivery does not necessarily imply safe delivery, as it has been demonstrated in different studies (Powell-Jackson et al. 2015; Okeke et al. 2016; Okeke and Godlonton 2015) . Beyond the uptake of maternity services, the need for good quality delivery care services has also been stressed in order to achieve health outcomes (Kruk et al. 2016 ). However, in-facility deliveries are one of the most cost-effective way to ensure safe births (Koblinsky et al. 2006) . This is particularly important for women living in hard-to-reach communities where emergency obstetric and neonatal care may not be readily available. Although efforts have been made by health authorities in Mesoamerican countries to increase coverage of institutional delivery, rates vary at the national level from 99% in Costa Rica (UNICEF At a Glance Report: Costa Rica 2013) to 51.3% in Guatemala (UNICEF At a Glance Report: Guatemala 2013); many women are still lacking access to safe births.
The Salud Mesoamérica Initiative (SMI) is a results-based financing program that aims to improve maternal and child health for the poorest populations in Mesoamerica. According to barrier studies performed by SMI, the most commonly identified barriers to access include: economic and geographic barriers to transport, especially in rural areas; lack of proper infrastructure, human resources and health centers are often closed for extended periods of time; negative perceptions among the public based on previous negative experiences in public health facilities; and various 'cultural' and religious barriers to health care. Additionally, studies have found that the woman's decision to seek institutional care is influenced by others, including her partner, mother and mother-in-law, members who are not always involved directly in counseling and care (Beutelspacher 2011; Gonz alez 2011; Rodriguez 2011; Moore 2011; Vijil 2011; Ward and BIl 2011) . These finding were also confirmed in household surveys; populations stated they are not utilizing health facilities due to problems of access, stock of inputs and equipment, staffing and quality of care, especially in poor areas (Glei et al. 2003; Lubbock and Stephenson 2008) . In some cases, women may travel to facilities located far away from their homes, even when a facility with the capability to attend deliveries is located nearby, as has been documented in other parts of the world (Kruk et al. 2009 ).
Honduras, Nicaragua and Guatemala, the three Mesoamerican countries to which this paper refers, have both government and private facilities to provide health care. National norms promote delivery care only in facilities capable of doing it, either with basic or complete essential obstetric and neonatal care (EONC). Delivery care is cost-free in government-managed facilities. Midwifery is legal, with a substantial proportion of deliveries attended by midwives in poor areas of Guatemala (Colombara et al. 2016 ).
The SMI is implementing actions to increase the demand for institutional delivery (e.g. provision of transportation vouchers or maternity homes) and to improve the quality of care in health facilities according to national norms. SMI interventions include implementing the EONC strategy, implementation of quality improvement strategies, strengthening referral networks, improving the supply chain, encouraging the adaptation of services for indigenous populations, supporting new service-delivery and community platforms and designing updated country norms and protocols, among other activities.
Previous studies provide information regarding institutional delivery coverage at the national level in Mesoamerica (Gonz alez 2011; Beutelspacher 2011; Moore 2011; Rodriguez 2011; Vijil 2011; Ward and BIl 2011) . However, little is known about institutional birth coverage in poor areas of these countries and the barriers that women face to having an institutional delivery in those settings. Moreover, limited information about the factors that drive a woman to deliver in a health institution exists with actual data on the facilities they attended or could have attended. In this study, we use baseline household survey data from the SMI evaluation to identify characteristics of women related to giving birth in a health facility and factors related to the decision to visit a closer facility or to travel to another facility located farther away.
Previous analysis of the baseline evaluation of the Mesoamerican Health Initiative suggests that even within poor population, there are big disparities in health conditions (Mokdad et al. 2015) . This analysis also identified big differences in health facilities conditions, which may in turn affect the provision of care. Taking this into account, in the current analysis, we wanted to explore variables related to the population and to the health facilities that may be related to the selection to have delivery in a health facility, and in which one. We hypothesized that characteristics of health facilities related to their capacity to attend deliveries may influence the decision of where to attend it.
Methods

Population and sample
We restricted our analyses to Honduras, Nicaragua and Guatemala, since the baseline surveys for these countries have information on the facility type and distance to households. Further details on SMI evaluation methodology are available elsewhere (Mokdad et al. 2015) . For the household survey, we identified the regions with the poorest quintiles of the population in the selected countries. Census
Key Messages
• In poor areas of Mesoamerica, there is a strong correlation between well-equipped facilities and delivery attendance.
• Women were more likely to travel to more distant facilities if the facilities were perceived as better equipped for services.
• Improving the capacity of health facilities, quality of care and addressing cultural and accessibility barriers is crucial to increase institutional delivery among the poor population in Mesoamerica.
• Interventions like the Salud Mesoamé rica Initiative have strong potential to improve health conditions in the region.
segments were then randomly sampled using probability proportional to size of the segment population. We conducted our own census in each of the selected segments to identify eligible households with women aged 15-49 years, and children under 5. Among eligible households, we selected a random sample of 30 households per visited segment to conduct the full SMI survey. In order to select the facilities for the study, facilities that provide ambulatory or basic EONC were selected at random from the Ministry of Health roster of facilities attending the intervention areas of the initiative. Given the small number of facilities providing complete EONC, all facilities of that level serving the population in the intervention areas were included.
Data collection
SMI used a computer-assisted personal interview (CAPI) for data collection. The baseline surveys were conducted in Honduras between January 17 and May 14, in Nicaragua between February 26 and August 30, and in Guatemala between April 15 and August 8, all in 2013. Our questionnaires were designed to assess coverage of health services, barriers to care and population health outcomes alongside health system infrastructure and service delivery components. Respondents were asked to indicate which health facilities were visited for different types of care, allowing us to link household experience and outcomes with facility conditions and services.
The household survey consisted of three components: a Household Characteristics Questionnaire, a Maternal and Child Questionnaire, and a Physical Measurements Module. The Household Characteristics Questionnaire collected information on the source of water, type of toilet facilities, exposure to secondhand smoke, ownership of various assets (durable goods, land, livestock, etc.), household expenses, and sources of health care financing. The Maternal and Child Questionnaire collected information from all women of reproductive age (15-49 years) in the household. Women were asked about background characteristics, access to health care, current health status, recent history of illness and associated medical expenses, complete birth history, knowledge and use of family planning methods (including barriers to use), exposure to health system interventions and satisfaction with community health workers. Women with children aged 0-5 years were asked detailed questions in reference to each child born in the past 5 years about health conditions and health service utilization. Physical measurements (height, weight and hemoglobin concentration using Hemocue) were collected from children 0-5 years old, and measles antibodies were assessed using dried blood spots among a subsample of children 12-23 months of age in Mexico and Nicaragua.
The health facility survey collected data on facility conditions, service provision and utilization, and quality of care. The survey involved three main components: a questionnaire, an observation checklist and medical record reviews (MRRs). Health facilities were grouped according to three levels of EONC-ambulatory, basic and complete-as provided by SMI. Mainly, ambulatory facilities provide outpatient care; basic facilities are able to attend uncomplicated vaginal deliveries and provide immediate emergency obstetric and neonatal care; and complete facilities have a surgery room and are able to attend most obstetric and neonatal complications (not including intensive care). Different criteria were assessed depending on the EONC classification level. The facility director, manager, or other person in charge of the health facility was interviewed to capture information on general facility characteristics, infrastructure, human resource composition, supply logistics, infection control, child health care, vaccine availability, family planning service provision, availability of contraceptives, and antenatal, delivery and post-partum care. Surveyors used an observation checklist to record direct observations of the availability and functionality, as applicable, of essential equipment and supplies required for maternal and child health care, including pharmaceuticals. We used MRRs to capture treatment practices of each facility.
The study received institutional review board (IRB) approval from the University of Washington, partnering data collection agencies, and the Ministry of Health in each country. All women signed informed consent forms prior to data collection.
Study variables
Place of delivery The household survey provided information on place of residence, the name and location of the closest health facility, the facility a woman attended for her delivery (if any) and the distance and travel time to the facility. We used Ministry of Health records to identify the level of each reported facility. The survey did not directly ask women their reason(s) for bypassing their nearest facility during labor.
Characteristics of delivery
The household questionnaire collected information on who attended delivery, reasons for not delivering in a health facility (in case the delivery occurred outside a health facility), accompaniment by a traditional birth attendant, type of delivery (planned C-section, emergency C-section or vaginal delivery), receipt of antenatal care, advice to have the delivery in a health facility, information regarding utilizing a birthing facility and advice to create a transportation plan.
Women's characteristics
We also collected information on the woman's age, marital status, literacy, education (no school attendance, primary, secondary, high school or university), occupation (housewife vs other [employed, student] ), number of previous pregnancies and whether the household owns a car or scooter. We calculated an asset index based on household assets (including piped water, improved toilets, and having a designated kitchen area, electricity, radio, stereo, television, telephone [mobile and fixed line], refrigerator, clothes washing machine, computer, bicycle, guitar, scooter, car, truck, land, cattle, mules, goats, chickens or pigs). We used the countries' census data (Guatemala National Health Survey on Maternal and Infant Health 2002, 2003; Honduras Demographic and Health Survey 2011 -2012 , 2013 Nicaragua National Demographic and Health Survey 2011 -2012 , 2013 to define urban or rural status using 2500 inhabitants as a threshold.
Health facility characteristics
The health facility survey provided information on whether the facility has hospitalization services (defined as the capacity to provide inpatient services and keep patients overnight), provides any services for relatives staying with the hospitalized woman and receives referrals. We constructed a score of capacity to attend normal deliveries that included the presence of skilled birth attendants (doctor or nurse, 2 points), availability of basic inputs such as methylergometrine or ergometrine maleate (to prevent excessive bleeding following childbirth, 1 point), oxytocin (to start labor, increase speed of labor or stop bleeding after delivery, 1 point), atropine or epinephrine (to prevent low heart rate, 1 point), Ringer's lactate or Hartmann's solution or saline solution (for fluid resuscitation after blood loss, 1 point) and chloramphenicol (an antibiotic) or silver nitrate drops (an antiseptic) (1 point). The score was based on an SMI indicator defining a well-equipped birth facility in Chiapas Mexico. It was modified in consultation with a physician in order to standardize it for use in Guatemala, Honduras and Nicaragua.
Data analysis
We used Poisson regression with robust error variance to analyze the association between having a delivery in a health institution (coded as 1 if the delivery occurred in a health institution and 0 otherwise) and the characteristics of the woman, health facility and travel time to the health facility. We calculated the probability of women mentioning different reasons for not attending the delivery in a health institution, adjusting for sociodemographic characteristics. We created four summary binary indicators to summarize a series of specific reasons that a woman could provide for having a home birth. We checked for collinearity (through use of variance inflation factors) and performed a series of multivariable logistic regressions that sought to adjust for potential confounders. Then we calculated the predicted probability for each country given the parameters in the model. Using univariable and multivariable models (controlling for the effect of other covariates), we examined the factors associated with a woman's decision to deliver in a facility other than the one closest to her home. It was defined according to the transportation time reported by the woman. For this analysis, the outcome variable was coded as 1 if the woman attended her delivery in a facility other than the closest one, and 0 if she attended it in the closest one. We restricted our analyses to basic and complete EONC level facilities, so the closest health facility refers to the one capable of attending deliveries, and to vaginal or uncomplicated deliveries, as complicated ones or C-sections would require special facilities. As a sensitivity analysis, we fit these multivariable models stratifying the sample in women whose closest facility was ambulatory or basic EONC, and complete EONC. We used Stata versions 12.1 and 13.1 (StataCorp LP, College Station, TX, 2012, 2013) for analyses and to account for the complex survey design. We included in the analysis only the most recent birth of each woman, assuming that the woman would better recall events for the most recent birth. We used Stata's survey setting function (svyset) and specified our primary sampling units as our clustering variable. We also specified the inverse of the child's probability of selection as our survey weight.
Results
Data collection included 48 416 households in the census, 9185 households with information in the wome ns module (2947 in Honduras, 1949 in Nicaragua and 4289 in Guatemala) and 247 health facilities (90 in Honduras, 64 in Nicaragua and 93 in Guatemala).
The flow of the study population is presented in Figure 1 . We used data for 7142 women (77.8%) who gave birth in the 5 years prior to the survey. We were able to link information for 4370 women (61.2%) with data for their closest health facility, since it was included in the health facility study sample. Among these 1592 women, 898 (56.5%) vaginal births occurred in basic or complete EONC facilities for which we had data on facility characteristics. The incidence of institutional delivery was 72% overall, 89% in Nicaragua, 75% in Honduras and 26% in Guatemala. There were no differences between included and excluded births with regard to age, proportion of primiparous women and the asset index. However, women with an unknown closest facility were more likely to be rural residents (87.52% vs 80.0%, P < 0.001), less likely to have had a high school or higher education (8.7% vs 10.8%, P ¼ 0.004) and less likely to be single (12.6% vs 14.7%, P ¼ 0.013). The health facility infrastructure and capability, as measured through the capacity score, shows higher scores in Guatemala and Honduras (94.5% and 97.5% of facilities with scores of 5 or more) than in Nicaragua (33.3%).
The women's and health facility characteristics and their association with institutional delivery are presented in Table 1 . This table includes all the women with a known closest facility and a known place of birth (n ¼ 4368), stratified by whether they had a facility birth (n ¼ 2355) or a home birth (n ¼ 2013). As we can see in the first four columns of Table 1 , the type of closest facility is different among women who had facility and non-facility deliveries, with more complete EONC facilities among women who attended deliveries in facilities. The proportion of facilities with skilled birth attendant available was higher among non-facility deliveries (52.0% vs 39.2%, P ¼ 0.016). Women, who attended deliveries in facilities had shorter transport time to the closest facility, were younger, more educated, with a higher household assett index, with a higher proportion of primiparous women and living in urban areas. Women who attended deliveries in facilities were also more counseled and advised to have delivery in a facility and make a transportation plan. Key associations remain after controlling for covariates in a multivariable regression model, as shown in the last 2 columns of Table 1 . After controlling for women and health facility characteristics, primiparous women (RR ¼ 1.15, 95% CI 1.10, 1.21), literate women (RR ¼ 1.24, 95% CI 1.04, 1.48), those who received any antenatal care (RR ¼ 1.68, 95% CI 1.24, 2.27), and those who were informed that they should have a cesarean section (RR ¼ 1.07, 95% CI 1.02, 1.11) were more likely to deliver in a health facility. Compared with women whose closest facility was <30 min away, those whose closest facility was 1-2 h away had a decreased probability of institutional delivery (RR ¼ 0.88, 95% CI 0.77, 0.99).
Other activities conducted by the health system to promote institutional delivery, like advising women to give birth in a health facility or create a transportation plan, were not related to having an institutional delivery. No associations were found in the multivariable analysis for if the unit provides hospitalization services, facilities for relatives or normally receives referrals, area of residence, household asset index and being counseled or advised about having the delivery in a health facility or creating a transportation plan. Finally, women in Honduras and Nicaragua had a higher probability of having an institutional delivery than women in Guatemala (RR=2.51, 95% CI 1.97, 3.19 and RR=2.71, 95% CI 2.12, 3.48, respectively). However, there are differences at the country level. Speaking an indigenous language, whether solely or in addition to Spanish, was a barrier to having an institutional delivery in Guatemala. In this country, women who received counseling and advice about health facility delivery were more likely to have an institutional delivery (Supplementary Appendix A1a). On the other hand, in Honduras, living in an urban area and having a high school education or higher were associated with an increased likelihood of having an institutional delivery (Supplementary Appendix A1b) . In Nicaragua, no additional factors were identified as barriers or facilitators for institutional delivery (Supplementary Appendix A1c). General characteristics of facilities in the three countries are presented in Supplementary Appendix A2. We analyzed the reasons why women did not opt for institutional delivery. After adjusting for sociodemographic characteristics, we found variations in these reasons between countries (Table 2 ). This table is limited to the 2013 women who had a home birth. In Guatemala, the most frequently mentioned reasons were related to culture, family and beliefs. In Honduras, the most-mentioned reasons were related to problems with financing institutional delivery care or logistical problems associated with visiting a health facility. Finally, in Nicaragua, there was not a clear set of reasons mentioned more frequently. Nicaraguan women mentioned either cultural, financial or even health facility limitations as reasons for not delivering in a health facility. In all countries, women mentioned the limitations of health facilities as a reason for not having an institutional delivery (17.8% in Guatemala, 25.7% in Honduras and 31.9% in Nicaragua).
Next, we explored to what extent women choose to bypass their closest basic or complete-level facility to have their delivery attended at a facility located farther away. Considering the three countries together, 95.3% of women who had a facility delivery, did not have a c-section and women whose closest facility was an ambulatory-level EONC skipped this facility and gave birth in a health facility with capacity to attend deliveries (basic or complete EONC). However, among women whose closest health facility was a basic-level EONC, 43.7% traveled farther to go to the higher level and give birth in a complete EONC facility. Table 3 presents the correlates of delivery at a facility other than the closest one. It includes only women for whom we know the closest facility, who had a vaginal birth in a facility that we assessed, and whose closest facility was basic or complete EONC. After adjustment for distance to the health facility and characteristics of the woman and the health facility in a Poisson regression model, having a complete EONC facility as the closest facility (RR ¼ 0.15, 95% CI 0.04, 0.48) and living in an urban area (RR ¼ 0.34, 95% CI 0.14, 0.81) were associated with a lower likelihood of bypassing their closest facility. No variables related to facility characteristics (i.e. the facility capacity score, availability of skilled birth attendants, hospitalization services and provision of facilities for relatives) were associated with attending a facility located farther away. However, at the country-specific level, Guatemalan health facility characteristics (specifically, having a higher facility capacity score in the facility where the delivery was attended as compare with the closest one (RR ¼ 2.10, 95% CI 1.08, 4.07) and having skilled birth attendants available (RR ¼ 14.64, 95% CI 1.45-148.13) were associated with the decision to travel to another facility. Longer travel times and speaking an indigenous language reduced the likelihood of going to a facility located further away, and no associations were found with attendance to antenatal care or counseling or advise to give birth in a health facility or make a transportation plan (Table 4) . In Honduras, having a higher facility capacity score in the facility where the delivery was attended as compare with the closest one was inversely related to going to another facility (RR ¼ 0.07, 95% CI 0.04, 0.13), and having a high asset index was associated with a decreased likelihood of bypassing the closest facility (RR ¼ 1.77, 95% CI 1.04, 3.01). Having antenatal care reduced the likelihood of bypassing to other facilities (RR ¼ 0.17, 95% CI 0.05, 0.60) and no associations were found with other health promotion activities (Table 5 ). This stratified analysis could not be conducted for Nicaragua due to the small number of cases. Includes preferring labor under the care of a traditional birth attendant; preferring to give birth in the family home or another house; religious or cultural beliefs; wanting a traditional birth attendant to accompany; being prevented from going by husband, partner or another member of the family. Includes transportation problem, travel times, problems finding transportation, lacking someone to travel with the woman, did not know where to go and health facility charges for delivery. e Includes problems with health facilities (being too remote, with no place to stay, not having sufficient drugs or ill-equipped, problems with staff (not staffed, staff not trusted, not well informed or difficult to deal with, being previously treated poorly by the health facility) and having care denied when they have tried to go to a health facility.
f Includes not being advised to deliver in a health facility and other reasons.
Finally, as a sensitivity analysis, we explored if different variables were associated with bypassing to a facility other than the closest one according to the level of the closest facility. We conducted this analysis for all women, stratifying by closest facility as ambulatory/basic EONC or complete EONC for the three countries. Women whose closest facility was basic or ambulatory EONC were more likely to bypass it to go to a complete EONC facility for delivery, and less likely to bypass if the facility where they finally went was located far away. This behavior is different for women whose closest facility is complete EONC. In this case, they were less likely to travel to a complete EONC level facility, because the closest one they have is complete EONC already, and even less likely to travel to a farther facility as the time to get there increases (Supplementary Appendix A3). Difference between the capacity score of the facility where the delivery was attended minus the score of the closest facility from the wome ns home. These are measured for the health facility closest to the woman's home.
Discussion
To our knowledge, this is the first quantitative study to report on the barriers and enablers of institutional delivery among poor populations in Mesoamerica using a large probabilistic sample. By linking the household characteristics to those of the delivering facilities, we are able to better understand the factors influencing a woman's decision. Clearly, maternal education, wealth and antenatal care are leading to more in-facility deliveries. However, health facility limitations, culture and beliefs are resulting in home deliveries. Our results also showed that women traveled a longer distance for completelevel EONC facilities, and we hypothesize that this was because where they felt that their needs were more likely to be met at higher Difference between the capacity score of the facility where the delivery was attended minus the score of the closest facility from the wome ns home. level facilities. These results are of great importance to future programs and plans that seek to increase in-facility deliveries.
Our study results are generally consistent with publications from other regions and studies conducted prior to the start of SMI (Beutelspacher 2011; Gonz alez 2011; Moore 2011; Rodriguez 2011; Vijil 2011; Ward and BIl 2011) . Recent studies in a different cultural setting also identified maternal education and urban residence as critical predictors of institutional delivery (Abeje et al. 2014) . One of these studies also identified decreased odds of institutional delivery among those who had to travel >10 km (Feyissa and Genemo 2014) . Likewise, a 2014 study in rural India reported a 4.4% decrease in the probability of institutional delivery for each additional kilometer to the closest health facility (Kumar et al. 2014) . Other recent studies have reported similar findings (Gabrysch et al. 2011; Mwaliko et al. 2014) . Although our pooled analysis found that higher travel time decreased the likelihood of institutional delivery, country-specific analyses revealed that this was the case only in Guatemala.
Our data show that women are substantially more likely to travel farther for an institutional delivery if their closest facility is basic rather than complete. Women may prefer to deliver in a bigger facility where attention is given by health specialists. Accessibility could also play an important role, since women who live closer to basic facilities may also have increased access to complete facilities. Increasing the level of care of a health facility would only be appropriate after analyzing the service delivery and referral network, and population dynamics (such as magnitude, dispersion and flows), which may not be justifiable in some situation. Other strategies would be necessary to persuade women to deliver in smaller facilities with adequate birthing capacity and safety standards. Further Difference between the capacity score of the facility where the delivery was attended minus the score of the closest facility from the wome ns home. e These are measured for the health facility closest to the woman's home. study is necessary to understand why women opt to bypass their closest birthing facility. In Guatemala, increasing the availability of drugs and skilled attendants in basic health facilities may decrease bypassing. Compared with Guatemala, most birthing facilities in Nicaragua and Honduras have maternal waiting homes to provide lodging to pregnant women from remote communities, which may explain some of the differences in attendance to delivery care. Maternal waiting homes may help address some of the accessibility barriers of women living in hard-to-reach communities in Guatemala.
Although health facility infrastructure was higher in Guatemala and Honduras, institutional delivery was much higher in Honduras and Nicaragua compared to Guatemala. It suggests variation in rates of in-facility deliveries and their determining factors can be different among the three countries. Moreover, cultural factors such as the desire for delivery by a traditional birth attendant were more common in Guatemala. On the other hand, travel time was more often cited as a reason for home birth in Nicaragua and Honduras. Therefore, the unique barriers to institutional delivery should be considered when designing interventions for each of these countries.
Interventions by local health staff to encourage institutional births are important. In Guatemala, promoting institutional deliveries and having a delivery plan increased the likelihood of institutional birth. Almost all women in Honduras and Nicaragua are exposed to these interventions, where the minority of women who do not have institutional births may need increased support to overcome access barriers-such as financial and logistical issues in Honduras. Effectiveness of these interventions may increase if they take into consideration the culture and educational level of the women in each community.
The results show women are less likely to travel to a farther facility if the closest one is a complete one in the three countries analyzed together. However, we also found that supply-side factors, namely a facility's capacity score, were highly predictive for traveling beyond the closest birthing facility only in Guatemala. Although the context of the three countries has some variations, when facilities are well-equipped, stocked and adequately staffed, women and their families are more likely to use the services. Conversely, women will shy away from health services at facilities when they perceive that their needs are not met due to lack of services or improper handling of their health conditions. Therefore, health authorities should ensure that all health facilities are wellequipped and staffed to provide adequate services. However, better-equipped facilities alone will not solve the problem of poor utilization of free services. Our study calls for qualitative research to investigate the bottlenecks from both the facility and community sides. This research is urgently needed to inform the ministries of health, which are currently building up new facilities and improving existing ones.
Our study has some limitations. As it is based on crosssectional data, we cannot determine causation. Moreover, our data are based on self-report and might be subject to desirability and recall bias. Our analysis did not account for quality of care, given that our facility capacity score only considers availability of inputs. Finally, because there are more facilities serving the intervention areas than the ones we have in our sample, there are facilities identified in the household survey for which we have no information. Even when we were not able link all women with delivery to a health facility, given the selection of health facilities is random we expect it does not introduce a bias in our results. However, our study is based on a large sample size and used a standardized methodology for data collection. Moreover, we conducted our own census, which allowed us to have a representative sample and an accurate denominator.
Our study highlights the importance of the facilities' capacity and supplies required to attend deliveries as factors influencing the decision to attend a distant facility for delivery, especially in Guatemala. Interventions to improve supply and to increase demand of institutional delivery are important to consider. Health authorities should ensure that health facilities are well-equipped and staffed to provide adequate services. Indeed, if high-quality service is not provided, women will not attend the facilities. As a result, women would shy away from health services at facilities when they perceive that their needs are not met due to lack of services or improper handling of their health conditions.
Conclusion
SMI is ambitious, conducting interventions to both, increases the capacity of the health system and to improve attention to health demands from the population. When facilities are well-equipped in supplies and trained staff, the women and their families are likely to use the services. However, a lot of work remains to be done to explore the reasons for not seeking free provided services. SMI has strong potential to improve health conditions in the region. So far, the evaluation has helped to identify challenges in the provision of care and explore reasons for success or failure. Improvements in facilities and supplies prompted by SMI may lead to better health. SMI is also implementing strategies to increase the demand and use for institutional birth services; nevertheless, qualitative research is necessary to gain in-depth knowledge on barriers at the health facility and community level. Results of such research would support ministries of health adjust their proposals of reorganization and improve their health facilities and healthcare networks. These findings must be included in the policies and new programs to improve health in these communities.
